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A HYPERPLANE SECTION THEOREM FOR GALOIS POINTS
AND ITS APPLICATION
SATORU FUKASAWA
Abstract. A point P in projective space is said to be Galois with respect to a
hypersurface if the function field extension induced by the projection from P is
Galois. We present a hyperplane section theorem for Galois points. Precisely, if
P is a Galois point for a hypesurface, then P is Galois for a general hyperplane
section passing through P . As an application, we determine hypersurfaces of
dimension n with n-dimensional sets of Galois points.
1. Introduction
Let the base field K be an algebraically closed field of characteristic p ≥ 0 and let
X ⊂ Pn+1 be an irreducible and reduced hypersurface of dimension n and of degree
d. H. Yoshihara introduced the notion of the Galois point (see [1, 7, 12, 13, 14]). If
the function field extension K(X)/K(Pn) induced by the projection πP : X 99K P
n
from a point P ∈ Pn+1 is Galois, then the point P is said to be Galois.
Galois point theory has given a new viewpoint of classification of algebraic vari-
eties, by the distribution of Galois points (see [1, 2, 3, 4, 7, 10, 12, 13, 14]). If the
dimension of the singular locus SX is at most n− 2, then Fukasawa and Takahashi
[4] presented upper bounds for the number of Galois points, as a generalization
of a result of Yoshihara for smooth hypersurfaces [14]. To do this, they showed a
“hyperplane section theorem” (see [4, Theorem 1.3]). In this article, we prove this
theorem for arbitrary Galois points (which may be singular) with respect to arbi-
trary hypersurfaces. The intersection of (almost) all tangent spaces of X is denoted
by TX .
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Theorem 1. Let X ⊂ Pn+1 be a hypersurface of dimension n ≥ 2 and degree d ≥ 3
in characteristic p ≥ 0, and let P be a Galois point for X with multiplicity m, where
0 ≤ m ≤ d− 2. Then:
(i) A general hyperplane H passing through P satisfies the following condition:
(⋆) the hyperplane section XH := X ∩ H is an irreducible hypersurface in
H ∼= Pn of degree d such that SXH = SX ∩ H, P 6∈ TXH , and the
multiplicity of XH at P is equal to m.
(ii) Let H be a hyperplane passing through P and satisfying the condition (⋆).
Then, the point P is Galois for XH .
(iii) In this case, the Galois groups are isomorphic: GP (X) ∼= GP (XH).
As an application, we generalize results of Fukasawa and Hasegawa [2, 3] for plane
curves with infinitely many Galois points. Let ∆(X) (resp. ∆′(X)) be the set of all
Galois points contained in X \ SX (resp. P
n+1 \X).
Theorem 2. Let X ⊂ Pn+1 be a hypersurface of dimension n ≥ 1 and degree d ≥ 4
in characteristic p ≥ 0. Then, the following conditions are equivalent.
(i) There exists a non-empty Zariski open subset U of X such that U ⊂ ∆(X).
(ii) p > 0, d = pe for some e > 0, and X is projectively equivalent to the
hypersurface defined by Xp
e
−1
0 X1 −X
pe
2 = 0.
In this case, ∆(X) = X \ {X0 = X2 = 0}, and the induced Galois group GP is a
cyclic group of order pe − 1 for any point P ∈ ∆(X).
Theorem 3. Let X ⊂ Pn+1 be a hypersurface of dimension n ≥ 1 and degree d ≥ 3
in characteristic p ≥ 0. Then, the following conditions are equivalent.
(i) There exist an irreducible Zariski closed subset Y ⊂ Pn+1 of dimension n
and a non-empty open subset UY of Y such that UY ⊂ ∆
′(X).
(ii) p > 0, d = pe for some e > 0, and X is projectively equivalent to an
irreducible hypersurface whose equation is of the form
e∑
j=0
n+1∑
i=1
αijX
pe−pj
0 X
pj
i = 0,
where αij ∈ K.
In this case, ∆′(X) is a Zariski open set of a hyperplane (see Proposition 1), and
the induced Galois group GP is isomorphic to (Z/pZ)
⊕e for any point P ∈ ∆′(X).
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2. Preliminaries and Lemmas
Let X ⊂ Pn+1 be an irreducible hypersurface, let SX be the singular locus of X ,
and letXsm = X\SX be the smooth locus. The projective tangent space at a smooth
point P ∈ X \SX is denoted by TPX ⊂ P
n+1. Let Pˇn+1 be the dual projective space
which parameterizes hyperplanes of Pn+1. The Gauss map γ of X is a rational map
from X to Pˇn+1 which sends a smooth point P to the tangent space TPX . If F is
the defining polynomial of X , then γ is given by (∂F/∂X0 : · · · : ∂F/∂Xn+1). Let
TX :=
⋂
P∈Xsm
TPX . If TX 6= ∅, then X is said to be strange and TX is called a
strange center. A strange center is a linear space. It is well known that (the function
field extension induced by) the projection from TX is separable if and only if X is
a cone with center TX . Therefore, any strange variety is a cone with center TX if
p = 0.
For distinct points P,Q ∈ Pn+1, the line passing through P and Q is denoted
by PQ. For a point P ∈ Pn+1, the projective space Pn parameterizes lines passing
through P . Then, we can identify πP (Q) = PQ for any point Q ∈ X \ {P}. If
P = (0 : · · · : 0 : 1), then πP (X0 : · · · : Xn+1) = (X0 : · · · : Xn), up to the projective
equivalence of Pn.
We note the following Bertini theorem (see [5, Theorem 1.1], or [8, II. 6.1, Theorem
1] and [15, Lemma 5]).
Lemma 1. Let P 6∈ TX (i.e., the projection πP : X 99K P
n is generically finite and
separable). Then, for a general hyperplane H ⊂ Pn+1 with H ∋ P , the hyperplane
section XH := X ∩H is an integral scheme.
Let P be a Galois point for X . The Galois group induced by the Galois extension
is denoted by GP (X), or simply GP . Then, any element of GP (X) corresponds
to a birational map from X to itself. Let Bir(X) be the group consisting of all
birational map from X to itself. We can consider GP (X) as a subgroup of Bir(X).
For σ ∈ GP (X), the maximal open subset of X on which σ is defined is denoted by
Uσ. We set U [P ] =
⋂
σ∈GP
Uσ.
Lemma 2. Let P ∈ Pn+1 be a Galois point and let σ ∈ GP be an induced birational
map from X to itself. Suppose that H is a hyperplane such that P ∈ H and XH
is an integral scheme. Then, XH ∩ Uσ 6= ∅. Furthermore, if the multiplicity of XH
at P is less than d, then the restriction map σ|XH is a birational map from XH to
itself.
A HYPERPLANE SECTION THEOREM FOR GALOIS POINTS AND ITS APPLICATION 4
Proof. For the first assertion, see the proof of [6, V. Lemma 5.1]. Now, XH cor-
responds to a regular point of codimension one in the scheme X . We can prove
the first assertion by using a valuative criterion of properness for X . We prove
the second assertion. Let τ be the inverse of σ. Then, σ is an isomorphism from
U [P ] ∩ σ−1U [P ] to U [P ] ∩ τ−1U [P ]. By definitions of πP and σ, σ(XH) ⊂ XH . If
U [P ]∩σ−1U [P ]∩H 6= ∅, we have the conclusion. Assume that U [P ]∩σ−1U [P ]∩H =
∅. Then, σ(U [P ]∩H) ⊂ (X ∩H)\ (U [P ]∩H). Since U [P ]∩H is of dimension n−1
and (X ∩ H) \ (U [P ] ∩ H) is of dimension ≤ n − 2, σ−1(σ(Q)) is one-dimensional
for a general point Q of X ∩H . By definitions of πP and σ, PQ ⊂ X ∩H . Then,
XH is a cone with center P . Therefore, the multiplicity of XH at P is equal to d.
This is a contradiction. 
Lemma 3. Let P be a Galois point for X with multiplicity m and let Q,R ∈ X
be points such that πP (Q) = πP (R) and the intersection multiplicity of X and QR
at P is equal to m. Assume that Q ∈ U [P ]. Then, there exists σ ∈ GP such that
σ(Q) = R.
Proof. Let (X0 : · · · : Xn+1) be a system of homogeneous coordinates, let xi =
Xi/X0 for i = 1, . . . , n + 1, and let F be the defining homogeneous polynomial of
X . We can assume that P = (0 : · · · : 0 : 1) and R = (1 : 0 : · · · : 0) for a
suitable system of coordinates. Then, the line passing through P,Q,R is given by
X1 = · · · = Xn = 0. Then, we can take πP (1 : x1 : · · · : xn+1) = (1 : x1 : · · · : xn)
and πP (Q) = πP (R) = (1 : 0 : · · · : 0). We have
F (X0, . . . , Xn+1) = Ad−mX
d−m
n+1 + · · ·+ A1Xn+1 + A0,
where Ai ∈ K[X0, . . . , Xn]. We define f(x1, . . . , xn+1) := F (1, x1, . . . , xn+1) and
ai(x1, . . . , xn) := Ai(1, x1, . . . , xn). Since f(R) = 0, a0(0, . . . , 0) = 0. Since the
intersection multiplicity of X and QR at P is m, ad−m(0, . . . , 0) = Ad−m(1, . . . , 0) 6=
0.
We consider a function xn+1. Let g =
∏
σ σ
∗xn+1. Then, we have g(Q) =
((−1)d−ma0/ad−m)(Q) = 0. Assume that σ(Q) 6= R for any σ ∈ GP . Then,
xn+1(σ(Q)) 6= 0 for any σ ∈ GP . Therefore, g(Q) 6= 0. This is a contradiction. 
3. Proof of Theorem 1
Proof of Theorem 1. Suppose that P is Galois for X . Then, P 6∈ TX . By Lemma 1,
for a general hyperplane H ∋ P , XH is an integral scheme. Let WP ⊂ Pˇ
n+1 be the
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set of such hyperplanes. Since P 6∈ TX , WP \ γ(Xsm) 6= ∅. We have SXH = SX ∩H
for any H ∈ WP \ γ(Xsm), because, for a point Q ∈ Xsm ∩H , TQX = H if and only
if X ∩ H is singular at Q. Let UP ⊂ Xsm be the set of all smooth points Q such
that the differential map of the projection πP at Q is surjective, and let ΣP ⊂ Pˇ
n+1
be the set of all hyperplanes H such that H ⊂ (X \ UP ). Since πP is separable,
WP \ ΣP 6= ∅. We have P 6∈ TXH for any H ∈ WP \ (γ(Xsm) ∪ ΣP ). Let ΓP be
the (finite) set of all hyperplanes H such that the multiplicity of X ∩H at P is less
than m. We have WP \ (γ(Xsm) ∪ ΣP ∪ ΓP ) 6= ∅, and any hyperplane H in this set
satisfies (⋆). We have assertion (i).
Let H be a hyperplane passing through P and satisfying (⋆). We consider a
homomorphism of groups
φ : GP → G; σ 7→ σ|XH ,
where G = {σ ∈ Bir(XH)|σ(XH∩l\{P}) ⊂ XH∩l for a general line l such that P ∈
l ⊂ H}. Since the multiplicity of XH at P is m < d, it follows from Lemma 2 and
the definition of a Galois point that φ is well-defined. In addition, by the condition
P 6∈ TXH , XH ∩ l \ {P} consists of d−m points for a general line l ⊂ H containing
P . It follows from Lemma 3 that φ is injective. Since the order of G is at most
d−m, φ is an isomorphism. Then, P is Galois for XH . 
Remark 1. A general hyperplane section for a Galois point which is singular was
studied by T. Takahashi in his Ph.D. thesis [11]. He proved that a Galois point P ∈
SX is also Galois for a general hyperplane section XH ∋ P , under the assumption
that p = 0 and X ⊂ P3 is a normal surface.
4. Case of inner Galois points
As an application of Theorem 1, we have the following.
Corollary 1. Assume that the condition (i) in Theorem 2 holds. Then, for a general
hyperplane H, there exists a non-empty Zariski open set UXH ⊂ XH such that UXH ⊂
∆(XH).
Proof. Let U be an open set as in Theorem 2(i) and let H be a general hyperplane.
Since H is general, we can assume that U ∩H 6= ∅. By Lemma 1, XH is an integral
scheme and H satisfies the condition (⋆) for a general point P ∈ XH . By Theorem
1(ii), we can take UXH = (U ∩XH) \ (SXH ∪ TXH ). 
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Proof of Theorem 2. We prove the implication (i) ⇒ (ii). We use induction on
dimension n. If n = 1, then the assertion is nothing but a result of Fukasawa and
Hasegawa [3]. We consider the case where n ≥ 2. Let H ⊂ Pn+1 be a general
hyperplane. It follows from Corollary 1 that there exists a Zariski open set UXH ⊂
XH such that UXH ⊂ ∆(XH). By the assumption of induction, p > 0, d is a power
of p, and XH ⊂ H ∼= P
n is projectively equivalent to Xd−10 X1 −X
d
2 = 0. The Gauss
map γXH for XH is given by (−X
d−2
0 X1 : X
d−1
0 : 0 : · · · : 0), if XH ⊂ P
n is given by
Xd−10 X1−X
d
2 = 0. Therefore, we find that TXH is a linear space of dimension n− 2
with TXH 6⊂ XH , and a general fiber of γXH is a linear space of dimension n − 2.
Since H is general and TQXH = TQX ∩H for any smooth point Q ∈ XH , TX is a
linear space of dimension n − 1 with TX 6⊂ X , γXH coincides with the restriction
map γ|XH , and a general fiber of γ is a linear space of dimension n− 1.
Let P ∈ X be a general point. Since the linear spaces γ−1(γ(P )) of dimension
n − 1 and TX of dimension n − 1 are contained in the projective space TPX of
dimension n, these intersect along a linear space LP of dimension n−2. If LP ′ 6= LP
for a general point P ′ ∈ X , then TX is contained in X , since LP ′ ⊂ TX . This is a
contradiction. Therefore, LP ′ = LP . Then, X is a cone with a (n− 2)-dimensional
center L. For a suitable system of coordinates, we can assume that L is defined
by X0 = X1 = X2 = 0 and X is defined by F (X0, X1, X2) = 0. We can assume
that H is defined by Xn+1 − (a0X0 + · · · + anXn) = 0. Then, XH is given by the
same equation F = 0 and there exists a linear transformation φ : H → H such that
φ(XH) is defined by F1 := X
d−1
0 X1−X
d
2 = 0. Then, φ(L∩H) = L∩H . Therefore, φ
gives an automorphism of the sublinear system 〈X0, X1, X2〉 of H
0(Pn,O(1)) which
is given by L∩H . This implies that X is projectively equivalent to the hypersurface
defined by Xd−10 X1 −X
d
2 = 0.
We consider the implication (ii) ⇒ (i). Let F = Xp
e−1
0 X1 −X
pe
2 be the defining
polynomial. It is not difficult to check that the singular locus SX of X is given by
X0 = X2 = 0. Let P ∈ X \SX . Then, P = (1 : b1 : · · · : bn+1) for some b1, . . . , bn+1 ∈
K with b1 = b
pe
2 . The projection πP is given by (X1−b1X0 : · · · : Xn+1−bn+1X0). Let
Xˆi = Xi− biX0. Then, F (X0, Xˆ1+ b1X0, . . . , Xˆn+1+ bn+1X0) = (Xˆ1+ b1X0)X
pe−1
0 −
(Xˆ2 + b2X0)
pe = Xˆ1X
pe−1
0 − Xˆ
pe
2 = F (X0, Xˆ1, . . . , Xˆn). Then, πP = (X0 : Xˆ1 : · · · :
Xˆn+1). Therefore, we have a field extension K(x0, x2, . . . , xn+1)/K(x2, . . . , xn+1)
with a relation F (x0, 1, x2, . . . , xn+1) = x
pe−1
0 − x
pe
2 = 0. It is not difficult to check
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that this is a Galois extension, which is cyclic of degree pe − 1. Therefore, we have
∆(X) = X \ {X0 = X2 = 0}. 
5. Case of outer Galois points
As an application of Theorem 1, we have the following.
Corollary 2. Assume the condition (i) in Theorem 3 holds. Then, for a general
hyperplane H, there exists a non-empty Zariski open set UYH ⊂ YH such that UYH ⊂
∆′(XH).
Proof. Let Y, UY be as in Theorem 3(i) and let H be a general hyperplane. Since H
is general, we can assume that U ∩ H 6= ∅. By Lemma 1, XH and YH are integral
and H satisfies the condition (⋆) for a general point P ∈ YH . By Theorem 1(ii), we
can take UYH = (UY ∩H) \ TXH . 
Lemma 4. Let n = 1. Assume that there exists an irreducible plane curve Y ⊂ P2
and a non-empty open set UY ⊂ Y such that UY ⊂ ∆
′(X). Then,
(1) Y is a line, and
(2) if we take a linear transformation φ such that φ(Y ) is defined by X0 = 0,
then the defining polynomial φ(X) is of the form
∑e
j=0
∑
2
i=1 αijx
pj
i + c = 0,
where αij, c ∈ K.
Proof. Let (X0 : X1 : X2) be a system of homogeneous coordinates and let xi =
Xi/X0 for i = 1, 2. By a result of Fukasawa [2], Y is a line and there exists a linear
transformation ψ such that ψ(X) is defined by f :=
∑e
j=0
∑
2
i=1 αijx
pj
i = 0. Then
ψ(Y ) is defined by X0 = 0. Let φ be a linear transformation as in assumption (2).
Then, φ(X) is given by (ψ ◦φ−1)∗f = 0. Let x˜i := (ψ ◦φ
−1)∗xi = βi0+βi1x1+βi2x2,
where βij ∈ K, for i = 1, 2. Then, φ(X) is given by f(x˜1, x˜2) = 0, where f(x˜1, x˜2) =∑e
j=0
∑
2
i=1 γijx
pj
i + c for some αij , c ∈ K. 
Proof of Theorem 3. We consider the following condition (Pn): If X ⊂ P
n+1 is an
irreducible hypersurface, and there exists an irreducible hypersurface Y ⊂ Pn+1 and
a non-empty open set UY of Y such that UY ⊂ ∆
′(X), then
(1) Y is a hyperplane, and
(2) if we take a linear transformation φ such that φ(Y ) is defined by X0 = 0, then
the defining polynomial of φ(X) is of the form
∑e
j=0
∑n+1
i=1 αijx
pj
i + c = 0,
where αij , c ∈ K.
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We prove (Pn). We use induction on dimension n. If n = 1, then the assertion
is nothing but Lemma 4. We consider the case where n ≥ 2. Let H ⊂ Pn+1 be a
general hyperplane. It follows from Corollary 2 that there exists a non-empty Zariski
open set UYH ⊂ ∆
′(XH). By the assumption of induction, p > 0, d is a power of p,
and XH ⊂ H ∼= P
n−1 is projectively equivalent to
∑e
j=0
∑n
i=1 αijx
pj
i + c = 0. Since
H is general, Y is a hyperplane. We have result (1) of (Pn).
We take a linear transformation φ such that φ(Y ) is defined by X0 = 0. Let P =
(1 : a1 : . . . : an+1) ∈ X be a general point and let H be a general hyperplane passing
through P . Then, there exists an open set UYH ⊂ YH such that UYH ⊂ ∆
′(XH).
If we take a linear transformation ψ = (X0 : X1 − a1X0 : · · · : Xn+1 − an+1X0),
then ψ(P ) = (1 : 0 : · · · : 0), ψ(φ(Y )) is defined by X0 = 0 and ψ(H) is defined
by Xn+1 − b1X1 + · · · + bnXn = 0 for some bi ∈ K. Let F (X0, . . . , Xn+1) be the
defining polynomial of ψ(X), let f = F (1, x1, . . . , xn+1) and let x˜ = b1x1+· · ·+bnxn.
Then, f(0, . . . , 0) = 0 since (1 : 0 : · · · : 0) ∈ ψ(X). Since ψ(X) ∩ ψ(H) satisfies
the condition (Pn−1) by induction, g(x1, . . . , xn) := f(1, x1, . . . , xn, x˜) =
∑
i,j βijx
pj
i
for some βij ∈ K, similar to the proof of Lemma 4. If f has a term of degree
not equal to some power of p, g has such a term for a general hyperplane H with
P ∈ H . Therefore, f has only terms of degree equal to some power of p. Let fpi
be the component of f of degree pi for i = 0, . . . , e. Then, fpi(x1, . . . , xn, x˜) be the
component of g of degree pi. By condition (2) of (Pn−1), fpi(x1, . . . , xn, x˜) must
be of the form hp
i
for some linear polynomial h(x1, . . . , xn). Since H is general,
fpi(x1, . . . , xn+1) must be of the form h
pi for some h(x1, . . . , xn+1). Therefore, ψ(X)
is given by the polynomial as in condition (2) of (Pn) and hence, φ(X) also.
The implication (ii) ⇒ (i) is derived from Proposition 1 below. 
Proposition 1 (cf. [2], Propositions 2 and 3). Let X be an irreducible hypersurface
defined by the equation in Theorem 3(ii) and let H0 be the hyperplane defined by
X0 = 0. Then, we have the following.
(i) SX and TX are linear spaces of dimension n− 1 which are contained in H0.
(ii) ∆′(X) = H0 \ (SX ∪ TX), and all points in SX \ TX are Galois. (Here, we
consider a point P with π∗P (P
n) = K(X) as a Galois point.)
(iii) For any Galois point P ∈ H0 \ TX , any birational map induced by GP is a
restriction of a linear transformation of P2.
(iv) For any Galois point P ∈ H0 \ TX , the Galois group GP is isomorphic to
(Z/pZ)⊕m for some m ≤ e.
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(v) ∆(X) = Xsm if X is projectively equivalent to the hypersurface defined by
Xp
e−1
0 X1 −X
pe
2 = 0, and ∆(X) = ∅ otherwise.
Proof. Let F =
∑e
j=0
∑n+1
i=1 αijX
pe−pj
0 X
pj
i be the defining polynomial. It is not
difficult to check that SX is given by X0 =
∑n+1
i=1 αieX
pe
i = 0 and TX is given by
X0 =
∑n+1
i=1 αi0Xi = 0. Therefore, we have (i).
We prove that all points in H0 \ TX are Galois. There exists i such that αi0 6= 0.
We can assume that i = 1. Let Xˆ1 =
∑n+1
i=1 αi0Xi. Then, φ(X0, . . . , Xn+1) =
(X0, Xˆ1, X2 . . . , Xn+1) is a linear transformation and φ(TX) is given by X0 = X1 = 0.
By considering φ(X) as X , we can assume that TX is given by X0 = X1 = 0. Let
P ∈ H0 \ TX . Then, P = (0 : 1 : b2 : · · · : bn+1) for some b2, . . . , bn+1. The
projection πP is given by (1 : x2 − b2x1 : · · · : xn+1 − bn+1x1). Let xˆi = xi − bix1.
Then, we have a field extension K(x1, xˆ2, . . . , xˆn+1)/K(xˆ2, . . . , xˆn+1) with a relation
g(x1, xˆ2, . . . , xˆn+1) = F (1, x1, xˆ2+ b2x1, . . . , xˆn+1+ bn+1x1) = 0. By the form of F , g
is of the form
∑
i,j βijx
pj
i for some βij ∈ K. Since P 6∈ TX , this extension is Galois
of degree pm for some m ≤ e and the Galois group is isomorphic to (Z/pZ)⊕m (see
[9, pp. 117–118]). Therefore, we have H0 \ (SX ∪ TX) ⊂ ∆
′(X), and any point in
SX \ TX is Galois. By considering the form g, we find that assertions (iii) and (iv)
hold for all Galois points in H0 \ TX .
We prove that ∆′(X) ⊂ H0 \ (SX ∪ TX). If this is proved, then we have (ii), (iii)
and (iv). If n = 1, then this is a result of Fukasawa (see [2, Proposition 2]). Assume
that n ≥ 2 and there exists an outer Galois point P 6∈ H0 for X . By Theorem 1,
there exists a hyperplane H ∋ P such that {P}∪(∆′(X)∩H0∩H)\TXH ⊂ ∆
′(XH).
When n = 2, XH is a curve and this is a contradiction. By using induction, we have
a contradiction for any n ≥ 2.
We prove (v). Assume that P ∈ ∆(X). Since X ∩ H0 = SX , P ∈ X \H0. Let
P ′ ∈ X \H0 such that the line PP ′ intersects the set ∆
′(X). Let R ∈ PP ′∩∆′(X).
Since any element of GR is a linear transformation, it follows from Lemma 3 that
there exists σ ∈ GR such that σ(P ) = P
′. Since P is Galois, P ′ is also Galois.
Therefore, if one inner Galois point exists, then almost all points of X are inner
Galois points. It follows from Theorem 2 that X is projectively equivalent to the
hypersurface defined by Xp
e
−1
0 X1 − X
pe
2 = 0 and ∆(X) = X \ {X0 = X1 = 0} =
Xsm. 
A HYPERPLANE SECTION THEOREM FOR GALOIS POINTS AND ITS APPLICATION 10
References
[1] S. Fukasawa, Galois points for a plane curve in arbitrary characteristic, Proceedings of the IV
Iberoamerican conference on complex geometry, Geom. Dedicata 139 (2009), 211–218.
[2] S. Fukasawa, Classification of plane curves with infinitely many Galois points, J. Math. Soc.
Japan 63 (2011), 195–209.
[3] S. Fukasawa and T. Hasegawa, Singular plane curves with infinitely many Galois points, J.
Algebra 323 (2010), 10–13.
[4] S. Fukasawa and T. Takahashi, Galois points for a normal hypersurface, Trans. Amer. Math.
Soc. 366 (2014), 1639–1658.
[5] W. Fulton and R. Lazarsfeld, Connectivity and its applications in algebraic geometry, in:
“Algebraic Geometry”, Lecture Notes in Math. 862 (1981), pp. 26–92.
[6] R. Hartshorne, Algebraic geometry, GTM 52, Springer, 1977.
[7] K. Miura and H. Yoshihara, Field theory for function fields of plane quartic curves, J. Algebra
226 (2000), 283–294.
[8] I. R. Shafarevich, Basic algebraic geometry I, Springer-Verlag, 1994.
[9] H. Stichtenoth, Algebraic function fields and codes, Universitext, Springer-Verlag, Berlin, 1993.
[10] T. Takahashi, Galois points on normal quartic surfaces, Osaka J. Math. 39 (2002), 647–663.
[11] T. Takahashi, Galois points on curves and surfaces, Ph.D. thesis, Niigata University, 2003.
[12] H. Yoshihara, Function field theory of plane curves by dual curves, J. Algebra 239 (2001),
340–355.
[13] H. Yoshihara, Galois points on quartic surfaces, J. Math. Soc. Japan 53 (2001), 731–743.
[14] H. Yoshihara, Galois points for smooth hypersurfaces, J. Algebra 264 (2003), 520–534.
[15] O. Zariski, Pencils on an algebraic variety and a new proof of a theorem of Bertini, Trans.
Amer. Math. Soc. 50 (1941), 48–70.
Department of Mathematical Sciences, Faculty of Science, Yamagata University,
Kojirakawa-machi 1-4-12, Yamagata 990-8560, Japan
E-mail address : s.fukasawa@sci.kj.yamagata-u.ac.jp
